The precise role of the thymus in preserving immunologic function throughout the life of the animal has been the subject of considerable investigation. Studies directed at measuring the decay of immunological responsiveness with time have indicated that late after adult thymectomy there is a diminished response to allografts (1), an inability to mount a graft-versushost reaction (2), and a failure to make antibodies to both protein and cellular antigens (3, 4). These findings led to the conclusion that an important consequence of adult thymectomy was the physiologic attrition of the T cell (thymus-derived lymphocyte) lymphoid pool. More recent experiments showed that there were immediate as well as gradual effects occurring after adult thymectomy on T cell function. For example, adult thymectomized animals have an enhanced capacity to generate cytotoxic T cells in vitro (5). There is also an increase in the activity of helper cells generated in response to trinitrophenyl sheep erythrocytes (6). These findings support the view that the adult thymus may actively regulate the differentiation or function of at least two distinct T cell subpopulations, helper and cytotoxic T cells (7). Additional evidence suggests that the thymus may be a source of suppressor cells since the ability to induce tolerance diminishes shortly after adult thymectomy (8). Moreover, SJL mice, previously shown to have poly(Lglutamic acid60,L-alanine30,L-tyrosine'0) specific suppressor Abbreviations: T cell, thymus-derived lymphocyte; CFA, complete Freund's adjuvant; MSV, murine sarcoma virus.
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T cells (9) , responded normally to the polymer after adult thymectomy (R. Gershon and J. Kapp, personal communication).
In earlier studies we have shown that suppressor, helper, and cytotoxic T cells could be differentially regulated by complete Freund's adjuvant (CFA). After the injection of CFA, both helper and suppressor activity increased, whereas cytotoxic. activity diminished markedly (10) . These studies provided a model for the investigation of the regulatory role of suppressor T cells on other T cell subsets. Regulation of cytotoxic T cell function was a consequence of the induction of nonspecific suppressor cells which selectively prevented the generation of cytotoxic T cells while at the same time sparing helper T cell function. More recently, in studies designed to measure the appearance of suppressor T cells, it was shown that suppressor activity in the thymus appeared 1-2 days after injection of CFA and 7-10 days later in the spleen (11) . These studies suggested that suppressor cells initially appeared in the thymus and were subsequently exported to peripheral lymphoid tissue.
To directly test whether the presence of an adult thymus is necessary for the generation of splenic suppressor T cells by adjuvant, we treaited sham or adult thymectomized animals with adjuvant and subsequently challenged them with either allogeneic tumor cells or murine sarcoma virus. The studies to be described below indicate that thymectomy abrogates the induction of suppressor cells in vio. Despite the administration of CFA, thymectomized animals developed a normal cytotoxic response. In contrast, sham thymectomized animals given CFA and allogeneic tumor cells generated large .numbers of suppressor cells and no cytotoxic activity. These studies further supported the view that adjuvant specifically expanded a suppressor T cell pool. The implications 6f these observations were then studied in mice inoculated with murine sarcoma virus (MSV), where it was shown that normal adult mice, given MSV, developed solid tumors that regressed 14 days after virus inoculation. More importantly, sham thymectomized mice given adjuvant and virus died of progressive tumors, whereas thymectomized animals similarly treated developed tumors that regressed.
MATERIALS AND METHODS
Cell Fractionation Techniques. Purified T lymphocytes were obtained by passing spleen cell populations over Sephadex G-200 conjugated to rabbit antibody against mouse F(ab)2. The effluent (T) fraction routinely contained 3-4% immunoglobulin-positive (Ig+) cells. Complete protocols for cell separation have been described in detail elsewhere (12, 13) .
Adult Thymectomy. C57BL/6 or BALB/c mice were thymectomized (or sham thymectomized) according to the method of Levey and Medawar (14) . maximal nonspecific suppressor cell activity in the spleen of adjuvant-primed animals (10). In addition, age-and sexmatched C57BL/6 mice were also challenged with 30 x 106 P815 cells in saline. Ten or 14 days after cell challenge, the mice were killed and their splenic T cells were assessed in vitro for direct cytolytic activity against 51Cr-labeled P815 target cells. The results of a representative experiment are shown in detail in Fig. 1 (16) . Tumor regression has been shown to be correlated with the development of cytotoxic T cells (17, 18) , although it should be pointed out that a variety of immune mechanisms have also been implicated in tumor rejection (19, 20) . To explore the effect of adjuvant on the regression of MSV-induced tumors, we inoculated groups of six 3-week-old BALB/c mice on day 3, 7, or 14 with adjuvant or saline. The most pronounced effect of adjuvant was seen on day 7, when 50% of the animals died of progressive sarcomas. In contrast, none of the animals challenged with either virus or adjuvant alone died.
To determine if the.lethal effect of adjuvant could be reversed by thymectomy, we either sham thymectomized or thymectomized 3-week-old BALB/c mice. Seven days after thymectomy, two groups were inoculated intramuscularly with 0.2 ml of MSV and challenged 7 days later with adjuvant. As shown in Fig. 4, 18 22 sham thymectomized mice given virus alone died of progressive tumor. Results obtained in two additional experiments also show that thymectomy partially or totally protects mice from the combined lethal effect of adjuvant and tumor virus. We concluded from these experiments that thymectomy protected the animals from the combined lethal effect of CFA and tumor virus.
The experiments presented demonstrate that thymectomy of young adult animals results in the loss of regulatory T cells induced by adjuvant. In the allogeneic model, thymectomy results in the complete reversion of suppression when animals are inoculated with allogeneic tumor cells and adjuvant. Moreover, in applying this finding to an autochthonous tumor system, it is clear that adjuvant given with MSV results in deaths from tumors, a finding in accord with previous data indicating that adjuvant is lethal in several transplantable tumor models (21, 22) . In the MSV system it is still unresolved whether adjuvant induces suppressor T cells that interfere with the generation of cytotoxic T cells directed against cell surface viral determinants. Alternatively, adjuvant may upset a delicate balance between cytotoxic and suppressor cells generated against both virus and modified self antigens.
The results further suggest that the adult thymus may regulate a variety of cell-mediated immune responses by the export of precursor or suppressor T cells to peripheral lymphoid tissue. 
